In the course of a study of antiphage substances a yellow, crystalline antibiotic substance, which has been named Chrysomycin, was isolated from an unidentified Streptomyces.
A number of yellow antibiotic substances derived from Streptomyces have recently been described, among others aureolic acid (Philip and Schenck, 1953) , chartreusin (Leach et al., 1953) , limocrocin (Brockmann and Grothe, 1953) , phalamycin (Brown and Hazen, 1953) , thioaurin (Bolhofer et al., 1953) , and xanthothrycin (Machlowitz et al., 1954) . Chrysomycin, which contains only carbon, hydrogen, and oxygen, does not appear to be identical with any of them although its ultraviolet spectrum shows certain similarities with that of aureolic acid.
EXPERIMENTAL METHODS
Culture and production. Streptomyces A419, which produces chrysomycin, was isolated from a soil sample from the grounds of The New York Botanical Garden. When grown on oatmeal-agar slants (2 per cent Heinz Baby Oatmeal, 1.5 per cent agar) the mycelium appeared light grey; no soluble pigment was formed. Sporulation started after 3 to 4 days.
Chrysomycin was produced by submerged aerated culture in a simple medium containing 20 g Heinz Baby Oatmeal and 20 g glycerin in one liter of tap water. The pH, unadjusted, was approximately 5.7. A 15 L batch generally took from 4 to 5 days to reach maximum activity. At this time, the culture fluid was greyish-green and contained 5 to 10 ,ug of chrysomycin per ml; this represented from 10 to 20 per cent of the total antibiotic activity, the greater part of which was retained in the mycelium. Preparations of chrysomycin from the culture filtrate and from the mycelial celLs appeared to be identical, and no evidence was found for the presence of more than one antibiotic compound under the conditions of culture described above. Both the serial dilution method and the paper disc plate test (Asheshov et al., 1954) were used in the assay. The dilution tubes were placed on a reciprocal shaker at room temperature and read after 16 hours. The test organism was Bacillus cereus phage. Activity was expressed in terms of dilution units.
Isolion. Chrysomycin could be extracted from the culture filtrate by the commonly used organic solvents at acid as well as at alkaline reaction. However, it was found more convenient to extract the active material from the mycelium collected by filtration and air dried. Treatment with "skellysolve C" (a petroleum ether fraction of boiling range 80-100 C) which removed inactive pigments was followed by exhaustive extraction with boiling ethyl acetate; 3 to 4 L of the solvent were required to extract approximately 145 g of mycelium obtained from a 15 L batch. The greenish-brown extract was passed through a sufficient number of "florisil" (Floridin Co., Warren, Pa.) columns to retain most of the dark colored impurities. The columns were shielded from bright daylight to prevent further pigment formation and washed with the same solvent until the bulk of the active material was removed. On concentrating the bright yellow eluate in vacuo, crystals of chrysomycin were readily obtained. They could be recrystallized by dissolving in hot pyridine and adding ethanol or by dissolving in hot acetic acid and adding water.
RESULTS
Properties. Chrysomycin crytalliz in slender greenish-yellow needles or rods which melt unsharply at 255-260 C with decomposition (microblock). It can be sublimed at 240 C without loss of biological activity. It is a neutral substance, practically insoluble in water and petroleum ether, slightly soluble in methanol, higher alco- 10 lg/ml in 95 per cent ethanol. The measurements were carried out in a Beckman DU spectrophotometer.
The relative heights of the maxima at 247 and 287 myu are not firmly established. In samples from different crystallizations the ratio max 247/max 287 varied between 0.9 and 1.2. The ultraviolet spectrum of chrysomycin shows maxima at 247 and 287 my and a broad band between 390 and 400 m,u. On treatment with dilute alkali chrysomycin dissolves slowly, giving a red solution which is biologically inactive and shows only end absorption in the ultraviolet. Several analyses of chrysomycin gave inconsistent results; since the values did not add up to 100 per cent and since neither nitrogen, sulfur, nor halides were present in amounts greater than 0.3 per cent, it was asumed that the compound gave difficulty in combustion.
On hydrogenation with platinum oxide as a catalyst (solvent glacial acetic acid), four moles of hydrogen were taken up. The colorless reduction product was recrystallized from hot ethanol. It melted at 208 C and was devoid of biological activity. Its ultraviolet absorption spectrum was characterized by maxima at 240 and 355 m,u (figure 1). Analytical data (Huffman Microanalytical Laboratories, Wheatridge, Colo.) agreed with the formula CnH2O7. Found The method used was described by Asheshov et al. (1954) Chrysomycin in amounts of 50-100 pg/ml inhibited the growth of the following fungi: Aspergillus niger, Chaetomium globosum, Gliomasti convuluta, MemnonieUa chinata, Myrotecium verrucaria, Penicillium nototum, Phycomyces blakesleeanus, Saccharomyces cerevisae, Stemphylium Toicit. Mice (20 g) tolerated 2 mg of chrysomycin suspended in peanut oil and given intraperitoneally. No ir effects were observed. When 5 mg were given by the same route, sgns of a slight paralysis of the hind legs were evident during the first 24 hours and loss of appetite persisted for several days. At the end of two weeks all animals appeared well and normal. A small amount of chrysomycin as determined by uv absorption spectrum and phage tests was present in the blood 24 hours after injection. It was slowly eliminated with the feces in which some chrysomycin could still be found 9 days after injection.
No detectable amount was excreted in the urine.
